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 Advantages of using Silica Fume
• Reduction of rebound in shooting
• Increase in build-up thickness
• High compressive and tensile strength 
• Very low permeability to chloride and water intrusion
• Enhanced durability
• Increased abrasion resistance on decks, floors and overlays
• Superior resistance to chemical attack from chlorides, acids, 
nitrates and sulfates
• Higher bond strength in repair
Silica Fume in Shotcrete
INTRODUCTION
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 Disadvantages of using Silica Fume
• Susceptible to plastic  & dry shrinkages
























 It is the change in volume of 
concrete occurring without 
moisture transfer to the 
environment, it is rather a result 
of the internal chemical and 
hydration heat reactions between 
the concrete constituents.




 It is the change in volume of 
concrete occurring due to 
moisture transfer to the 
environments.
 Occurs after the first 24-72 






Purpose of This Study
① Advantage of 
Silica fume 
③Natural Fiber ② Disadvantage of
Silica Fume 
High-performance Shotcrete
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Action of Natural Fiber in Shotcrete
Level 1 Level 2 Level 3 Level 4
Absorb water Squeezed by pressure Absorb water by release Internal curing
Natural fiber absorb
water in mixing
The water is 
squeezed out by 
pressure 
Natural fiber absorb 
water again by 
pressure release 
Natural supply water 
and act as internal 
curing 




content in concrete 
- Reduced rebound







Application Benefits in Shotcrete 
 Natural-friendly 
 Easy to mix without additional equipment
 Save time with excellent adhesion in shotcrete 
 Smoother finishing surface : less bowling or pooling effects
 Balanced drying and curing processes in any weather conditions
 Internal curing and resulted in a reduced cracking
NATURAL FIBER
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- Coarse : 10mm of maximum size
- Fine : sea sand + crushed
 Silica fume : 0, 7, 10% by cement weight
 Fibers
- 0.5, 1.0, 1.5% by cement weight
- 5, 10, 20 mm
 Mixtures
- w/c = 0.4
- s/A = 70%
- cement content = 390kg/m3
- targeted slump = 70±20 mm
Plastic Shrinkage Test (ASTM C 1579-06) 
EXPERIMENTS
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 The average crack width increase as the amount of silica 
fume increase from 7% to 10%.
 The shorter fiber is better for plastic control.
 The optimum fiber length is 5 mm in term of plastic 
shrinkage control. 
 The optimum fiber amount is 0.5% in 7% silica fume 
shotcrete mixture. 
 CRR decrease as fiber length increase at 0.5% fiber and   
7% silica fume shotcrete mixture.

